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Teaching Accounting with Computers -
Before and After CTI 
Jean Shaoul* 
Introduction 
This art icle describes the CTI project based at the D e p a r t m e n t of Accoun-
t ing a n d F i n a n c e at the Univers i ty of Manches t e r . T h e purpose of t he 
g ran t was to equ ip a c o m p u t e r labara tory wi th IBM P C s locally ne tworked 
wi th a h a r d disk a n d pr in te r s . T h e deve lopmen t of software, together with 
sui tably const ructed da tabases would enable s tudents to apply the concepts 
a n d t echn iques tha t they s tudy in a var ie ty of courses. However , it is not 
s imply a quest ion of exp la in ing and eva lua t ing t he courseware so develo-
ped, its l imi ta t ions a n d advan tages in a id ing the t ransfer of learning. T h e 
projec t has to be approached from the s t andpo in t of how the results achie-
ved so far p rov ide a m o r e scientific founda t ion for the product ion of really 
useful software. 
T h e project would m a k e two par t icu la r con t r ibu t ions : 
i ) T h e a reas w h e r e m i c r o c o m p u t e r s could be effectively used within the 
accoun t ing cu r r i cu lum would be investigated and par t icular teaching 
appl ica t ions would be developed. Commerc i a l l y avai lable software 
wou ld be evaluated and a represen ta t ive suite of business appl ica t ions 
packages would be selected. T h e databases would be created in colla-
bo ra t ion with the local indust r ia l c o m p a n i e s and professional accoun-
t ing f i rms. O t h e r courseware would be developed which would enable 
c o m p u t i n g to be integrated in to the accoun t ing c u r r i c u l u m . 
ii) T h e case studies and accoun t ing p r o b l e m s which were developed 
w o u l d be m a d e avai lable to o the r Univers i t ies . 
In accoun t ing , as Seddon (1987) expla ined, t he re a r e several confl ict ing 
reasons for us ing c o m p u t e r s in teaching: name ly t he need to teach s tudents 
abou t I.T. and how to use i t ( compute r li teracy); accoun t ing in format ion 
systems ( teaching abou t compu te r s ) ; and demons t r a t i on of accoun t ing 
pr inc ip les and concepts ( teaching with compu te r s ) . 
* A d d r e s s all c o m m u n i c a t i o n s to: Jean Shaoul , Facul ty of Economic & 
Social Studies, Univers i ty of Manches t e r , M a n c h e s t e r M 1 3 9PL. 
First publ i shed in: The CT1SS File, Febr . 1990, pp . 36-42. 
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As far as t he last object ive is concerned, the re are also o p p o r t u n i t y costs 
involved a n d an h o u r spent on a compute r can only be just i f ied if i t resul ts 
in grea ter benefi ts to the s tuden t than an h o u r spent l ea rn ing abou t t he 
concept us ing a n o t h e r tool or t each ing t echn ique . T h e a im the re fo re i s to 
set exercises tha t are big e n o u g h to war ran t a c o m p u t e r and shor t enough 
to do quickly . 
W h i l e t he re are these separate goals in relat ion to c o m p u t i n g and ac-
c o u n t i n g educat ion , they canno t always, no r indeed need they, be kept in 
separa te , water t ight c o m p a r t m e n t s . A course tha t teaches about c o m p u t e r s 
a n d i n fo rma t ion systems will necessarily teach s tuden t s how to use com-
puters , t h e opera t ing system and some appl icat ion software. T h e r e i s no 
reason w h y account ing , m a n a g e m e n t and bus iness exercises should not be 
used to i l lustrate the use of in format ion systems. 
Similar ly , if s tudents a re us ing compu te r s as a c o m p u t a t i o n a l tool to 
learn a c c o u n t i n g concepts , c o m p u t e r practice issues re levant to each exer-
cise can be included to raise the awareness of w o r k i n g in a compute r i sed , 
as opposed to a m a n u a l , e n v i r o n m e n t . Th i s app roach is used by Col l ins et 
al (1985). 
O n e of t he m a j o r cr i t ic isms of t each ing staff w h o a r e re luc tan t to in-
t roduce c o m p u t e r s in to the i r t each ing is that whi le they can recognise the 
va lue of c o m p u t e r s for accoun t ing professionals in say, ca lcu la t ing the 
d i scoun ted cash flow of an inves tment , they c a n n o t see t he educa t iona l 
va lue , over and above well chosen paper and pencil exercises, for s tuden t s 
w h o h a v e to learn to calculate i t manua l ly first. S ince mos t peop le have 
only seen p r o g r a m s or t empla tes tha t solve a p r o b l e m or have themse lves 
des igned such a templa te , they are a s suming that e i ther t h e s tuden t s will 
t hemse lves design a s imple spreadsheet to solve t he p r o b l e m , wh ich may 
be relat ively t ime c o n s u m i n g in t e rms of mas t e r i ng t h e c o m p u t i n g invol-
ved, or tha t they will m a k e use of a t empla te tha t will do t he ca lcula t ions 
for t h e m . 
W h i l e bo th of these m e t h o d s have the i r advan tages u n d e r cer ta in cir-
cums tances , t he cri t icisms raised do have val idi ty. T h e point i s tha t to have 
educa t iona l va lue , the form a n d t h e con ten t of t he sof tware p resen ta t ions 
h a v e to be very different f rom those used for n o r m a l p r o b l e m solving. 
Similar ly , t h e type of exercises themselves m a y also be very different a n d 
m a y resul t in changes in t he way that t he subject is t aught . Technology 
s t ruc tu res the way tha t we pe r fo rm tasks and a c h a n g e in t h e t echnology 
will h a v e an impact not jus t on t he courseware , bu t also on t each ing me-
thods , cou r se assessment , t h e organisat ion of t each ing , s taffs tudent rela-
t ions , etc . (Shaoul 1989). 
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Approach Taken 
An extensive search in both the US and UK revealed that i t was not pos-
sible to use existing courseware ei ther from the textbooks, US or UK 
courses or any o ther source. Not only did the re appear to be an e n o r m o u s 
lack of educat ional mater ia ls in this area, the re was an even greater lack of 
any easy m e a n s of f inding out what , if any th ing was available, its uses and 
l imi ta t ions . As Bork (1981, 1985) explained, th is was un ique to account ing 
bu t consequent upon the stage of deve lopment of ins t ruct ional comput ing . 
The re fo re course mater ia l would have to be developed which would m o r e 
adequate ly reflect m o d e r n day use of compu te r s and thei r applicat ions, 
us ing the newer software tools, than was possible on the m a i n f r a m e . T h u s 
to a large extent we were s tar t ing from »Square O n e « in t e r m s of course-
w a r e deve lopmen t . 
In general , those teachers wan t ing to use compu te r s in thei r t each ing 
w e r e not interested in us ing /deve lop ing computer ized assisted l ea rn ing 
packages . Some were interested in using compu te r s as a giant ca lcula t ing 
tool in p rob lems where the calculat ions were labor ious and trivial a n d 
w h e r e the issue was to see the impact of changes in the different var iables 
on t he solut ion. This would enable the class to deal with and discuss ma-
terial that it was not possible to do wi thou t a compute r . 
O t h e r s were interested in the potent ial for using »real« data sets as 
opposed to the contr ived data which had to be used to keep the calcula-
t ions manageab le . This would imply t he deve lopmen t of data sets and 
spreadsheet templa tes to solve problems. F u r t h e r m o r e the availabil i ty of 
on- l ine databases of f inancial informat ion m e a n s that s tudents can use t he 
c o m p u t e r to analyse and evaluate the data, using the techniques they have 
been taught in class and see for themselves the advantages and l imi ta t ions 
of different analytical techniques and theor ies . In this case, s tudents migh t 
use commerc ia l ly developed packages such as M i n i t a b (to do regression 
analysis) or L indo (to do l inear p rog ramming) . 
T h e a im therefore was to p repare course mater ia ls which could be used 
on t h e second and th i rd year courses and would deve lop the s tuden t s ' 
analyt ical and p rob lem solving skills, r a the r than teach the lower level 
technica l skills ( G r o n l u n d 1985, Dreyfus 1986). Th i s has m e a n t that we 
developed courseware which could be p roduced relatively quickly and does 
not requ i re very sophist icated c o m p u t i n g knowledge on the par t of t he 
s tudent . O n l y a very e lementa ry knowledge of the opera t ing system and 
the abili ty to en ter data and move a r o u n d a spreadsheet a re a s sumend . 
F u r t h e r m o r e mos t of t he courseware produced does not requi re the stu-
den t to spend very m u c h t ime a t the compu te r . 
Clear ly therefore it is an approach tha t i t is very different from tha t 
t aken at o ther ins t i tu t ions and one that m a y genera te courseware that is of 
106 
Historical Social Research, Vol. 15 — 1990 — No. 2, 104-118
in terest a n d use to o the r s . I t can be seen tha t t he approach was one of 
p r e p a r i n g mate r i a l s wh ich could be use to exp lo re /cover one topic or issue 
in an exis t ing course r a t h e r t h a n of r emode l l ing the whole course-. 
W h i l e t he r e a re very genera l gu ide l ines avai lable in the tex tbooks for 
t he design of sof tware (Alessi and Trol l ip 1985), the re was little avai lable at 
the s tar t of t h e projec t for educa t iona l software which was not c o m p u t e r 
assisted l ea rn ing , a n d even less that was re levant for Higher Educa t ion or 
Bus iness E d u c a t i o n . Clear ly t hen , a n y software deve lopment would , of ne-
cessity, be exp lora to ry in n a t u r e , a n d u n d e r t a k e n with a view to under-
s t and ing the design issues involved in educat ional software. Several dif-
ferent a p p r o a c h e s a n d sof tware tools wou ld have to be evaluated . 
T h e d e v e l o p m e n t of compu te r -based course mater ia l requi res a t least 
two k i n d s of input , firstly f rom the accoun t ing teacher w h o has to design 
the tu to r ia l e x e r c i s e / a s s i g n m e n t and secondly from the c o m p u t e r person-
nel w h o wr i t e the sof tware. As t he project relies on the Univers i ty to 
p rov ide t h e resources to d e v e l o p the software, th is m e a n s tha t these a re 
very l imi ted . 
G i v e n t h e lack of c o m p u t e r pe r sonne l to develop the software, th i rd 
year s t u d e n t s on t h e j o in t H o n o u r s degree in C o m p u t e r Science a n d Ac-
c o u n t i n g w e r e encouraged to take on the deve lopmen t of such cour seware 
for t he i r t h i rd year pro jec ts . This would enab le far m o r e to be developed 
s ince they a r e often m o r e technical ly skilled than most teachers . They were 
expected to spend be tween 60-100 h o u r s on the i r projects , a n d preferably 
to w o r k in g roups of th ree . T h e use of s tuden t s to deve lop software m e a n t 
tha t i t wou ld be possible to explore t h e use of different approaches , dif-
ferent sof tware tools as they c a m e on the m a r k e t and different designs, etc. 
to accompl i sh t h e s a m e task a n d bui ld up our expert ise in th i s area . I t 
wou ld m e a n tha t we wou ld not feel obliged to pu r sue or use a par t icu lar 
piece of sof tware s imply because we had expended so m u c h t i m e and ener-
gy on it. M u c h of t h e sof tware developed by teachers is very med ioc re , as 
Self (1985) descr ibed in h is review of educat ional software, a n d would 
neve r have been used at all i f they had no t commi t t ed so m u c h to it. 
T h u s i t was a p p a r e n t f rom the start tha t courseware d e v e l o p m e n t would 
of necessi ty t ake place in a relat ively a m a t e u r i s h and empir ica l way. It had 
to be seen as an exp lo ra to ry process . I t was envisaged that i t migh t be of 
m o r e use for the ideas genera ted t h a n its i m p l e m e n t a t i o n . F u r t h e r m o r e 
such an a p p r o a c h would enab le us to look a t the different ways c o m p u t e r s 
can be used in t each ing . 
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Courseware Developed 
Teacher D e m o n s t r a t i o n of Concep t s 
This is an area tha t has been vir tual ly ignored and yet is as impor t an t as 
s tudent use of compu te r s . A s tudy was m a d e of t he pr inciples involved in 
the deve lopmen t and design of courseware which can be used by the tea-
cher to d e m o n s t r a t e concepts and also by the s tuden t s to acqui re t he con-
ceptual knowledge . It is impor t an t to stress tha t the deve lopmen t of good 
courseware does not s imply involve the p repa ra t ion of c o m p u t e r based 
mater ia l s but also includes r ework ing the way the exercises are set. Since 
the t ime taken to pe r fo rm the calculat ions i s very shor t , the numer ica l par t 
(as opposed to t he discussive par t ) of the exercise can emphas i se the rela-
t ionsh ips between var iab les by r equ i r ing recalcula t ions with different va-
lues, as well as t he t echn ique itself. 
This type of cour seware is p robably of most use in the in t roduc tory a n d 
in t e rmed ia t e a ccoun t ing courses which a re p r imar i ly concerned to impar t 
a wide range of t echn iques . Teaching at this level usual ly involves isolat ing 
a par t icular topic, exp la in ing i t to the s tudents , giving t hem exercises to do 
and feedback as to the i r pe r fo rmance . 
Most spreadsheet t empla tes which are genera ted by the user f rom com-
mercial software to solve p r o b l e m s a re of little use for pedagogical pur-
poses since they a im to present the f inished solut ion. All the i n t e rmed ia t e 
steps required a r e not clearly evident in t he solut ion process, the reby en-
courag ing the s tudent , as m a n y teachers have noted, to accept passively t h e 
finished solut ion. 
A spreadsheet presenta t ion requires the teacher to plan carefully t h e 
sequence and logic of the solut ion process, i.e. w h e n and how to deve lop 
fo rmulas and ca lcula t ions . In addi t ion , cons idera t ion mus t be given to t h e 
theoret ical s t umb l ing blocks, calculat ions, fo rmulas and sensit ivity analy-
sis. I t has to reflect the t h i n k i n g process of the user a n d the indiv idual style 
of the teacher . I t should p r o m o t e active s tudent i nvo lvemen t in t h e solu-
tion process by r equ i r ing t he s tudent to check t h e reasonab leness of t he 
answer and encourage s tudents to ask related ques t ions . T h e solut ion pro-
cess needs to be m a d e t r anspa ren t to the s tudent . T h u s cour seware i s qu i te 
different conceptual ly from a t empla te designed to solve a p r o b l e m . 
F r o m the perspect ive of s tuden t s us ing courseware such as this to acquire 
the knowledge of the topic area, the re a re a n u m b e r of issues raised by th is 
a p p r o a c h . F r o m observa t ions of s tuden t s ' p e r f o r m a n c e in class, w h e r e ty-
pically exercises a re set that requi re t h e m to do some calcula t ions a n d then 
to discuss the issues raised, i t appear s that they usually a t t empt t h e calcu-
lat ions, but i f they have had difficulty wi th the ca lcula t ions or get t h e m 
wrong , they are u n a b l e (or unwi l l ing to spend the t ime) to sort i t out for 
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t hemse lves before they get to class. Frequent ly , then , t he class t ime will be 
used discuss ing the r o u t i n e calcual t ions r a the r than the conceptual issues. 
C o u r s e w a r e such as th is pe rmi t s the s tuden t s to rework the exercises as 
often as they l ike a n d to see for themse lves w h e t h e r they have got i t r ight 
and to go on unt i l they do get i t r ight . T h u s they can c o m e to class knowing 
how to do i t a n d p e r h a p s even m o r e impor tan t ly , hav ing d o n e a sufficient 
n u m b e r of exercises to h a v e acqui red some u n d e r s t a n d i n g of t he issues so 
tha t they can discuss t h e m in class. 
T h e po in t is tha t in te rac t ive courseware of this sort p rov ides the s tudent 
with some feedback as to h i s / h e r pe r fo rmance , whe reas conven t iona l ho-
m e w o r k does not . This encourages t h e m to persevere unt i l they have com-
pleted t he w o r k satisfactorily. I t is less easy to give up before hav ing ma-
stered t he topic . T h e n a t u r e of m a n y exercises that a r e set (no formal 
r ewards , ind iv idua l a s s ignmen t s , no obvious »c losure« point , etc.) is such 
tha t i t r equ i res an u n u s u a l a m o u n t of pe rseverance to comple te i t to the 
satisfaction of the teacher , even though the absolute a m o u n t of t ime may 
actual ly be qu i te shor t a n d the exercises themselves a r e qui te interest ing, 
once t h e s t uden t s 'get i n to ' t h e m . 
M e n u d r iven spreadshee ts , us ing this app roach , have been developed for 
d e m o n s t r a t i n g concepts in f inance . 
Simulation 
T h e essence of this a p p r o a c h is to give s tuden t s c o m p u t e r mode l s which 
s imula t e e c o n o m i c p rocesses /consequences so that s tuden t s can select dif-
ferent i npu t va lues and c o m p a r e the ou tcomes . For example , a process 
s imula t ion has been developed that calculates the r e v e n u e genera ted from 
i n c o m e tax, given different tax rates, tax bands , inflat ion a n d unemploy-
m e n t rates . L e a r n i n g f rom such a s imula t ion occurs by repea t ing the pro-
cess a n u m b e r of t imes wi th different s ta r t ing va lues a n d c o m p a r i n g the 
resul ts . 
In cont ra-d is t inc t ion to t h e p rev ious type of courseware , t h e solution 
process is not visible to t h e s tudents . Th i s is qu i te de l ibera te . T h e calcula-
t ions a re ve ry s t r a igh t fo rward a n d very l abor ious . T h e r e i s absolutely no-
t h i n g to be gained educa t iona l ly from actual ly p e r f o r m i n g the ca lcula t ions . 
Th i s pa r t i cu la r appl ica t ion i s comple te ly m e n u d r iven . T h e s tuden t s a re 
r equ i red to inpu t the data and t h e p r o g r a m checks tha t the data a r e inter-
nal ly cons i s ten t so tha t ca lcula t ions can be pe r fo rmed correct ly . In o the r 
words , th i s app roach e n d e v o u r s to en su re tha t t he users c a n n o t m a k e mi-
s takes . I f any th ing , th i s pa r t i cu la r piece of software has been o v e r p r o g r a m -
m e d in o rde r to m a k e i t fool-proof. T h e use of t he m e n u forces t he s tuden t 
to consc ious ly w o r k t h r o u g h t h e exercise. No knowledge of Lo tus i s assu-
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med. In t e rms of p resen ta t ion , th is type of courseware m o r e closely resem-
bles the m o r e conven t iona l , p rob l em solving software than the type des-
cribed earl ier albeit it a simplified form. 
But once again, its value, in t e rms of the l ea rn ing objectives, is deter-
mined by the k inds of exercises tha t a re set by the teacher ra the r t han 
simply the software. I t can be used to explore the re la t ionships between 
var iables as well as to set r evenue goals and explore the different ways th is 
can be achieved. 
S imula t ions typically have a n u m b e r of m a j o r advantages over con-
vent iona l exercises. Mot iva t ion is usually increased since s tudents can see 
for themselves the consequences of i npu t t i ng the different values , i.e. they 
are l ea rn ing by do ing i t for themse lves r a the r t han passively read ing abou t 
it. Transfer of l ea rn ing is m o r e likely to t ake place since s imulat ion gives 
t he s tuden ts t he oppor tun i ty to try out different combina t i ons of condi-
t ions and thus be better p repa red . T h e abili ty to rapidly per form lengthy 
calculat ions m e a n s that it is possible for s tuden t s to get a m u c h greater 
'feel' for the in te r - re la t ionships t han is possible using m a n u a l m e t h o d s . 
Most c o m p u t e r s imula t ions can be used in a n u m b e r of ways, but the i r 
use is only incidental to t he s imula t ion . Wi thout the c o m p u t e r software 
there can still be a s imula t ion . With the c o m p u t e r software, the s imula t ion , 
as the real world , can be faster and m o r e crea t ive . 
S imula t ion mode l s permi t different fo rms of exercises to be set because 
of the i r 'what if capabi l i t ies . Such exercises could take the form of nego-
t iat ions between different interest groups . F u r t h e r m o r e , the scope of such 
models and the a c c o m p a n y i n g suppor t ing mater ia l s , often m a k e s i t m o r e 
practical a n d in teres t ing to assign several s tudents to work together in a 
group . T h u s in addi t ion to changes in p e r f o r m a n c e in the cogni t ive do-
main whose object ives emphas i se intel lectual ou tcomes such as knowled-
ge, u n d e r s t a n d i n g a n d t h i n k i n g skills, such exercises also have an impact 
on the affective d o m a i n tha t emphas i ses a t t i tudes , responsiveness , appre-
ciation a n d m e t h o d s of a d j u s t m e n t ( G r o n l u n d 1985). 
Such as s ignment s requi re s tuden t s to listen to o thers , be sensi t ive to the 
needs of o the r s and accept ing of differences. O t h e r object ives inc lude the 
demons t r a t i on of a p rob l em solving a t t i tude , recogni t ion of t h e role of 
systematic p l ann ing , an u n d e r s t a n d i n g of one 's own s t rengths a n d limita-
t ions, co-operat ion in the group ' s activities and an object ive app roach in 
p rob lem solving. 
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Instructional Games 
These powerful l ea rn ing tools tha t a re b e c o m i n g m o r e prevalent . Like 
s imula t ion , the i r purpose is to p rov ide an e n v i r o n m e n t that facilitates lear-
n i n g or t h e acquisi t ion of skills. They often s imula te reality and usually 
p rov ide an en t e r t a in ing way of p rac t i s ing different account ing and ma-
n a g e m e n t techniques , e.g. p roduc t ion p l a n n i n g or inventory control . 
F r o m a design point of view, these m a y not necessarily be very different 
f rom a s imula t ion (cf. the negot ia t ion process above) , a l though this will of 
course d e p e n d upon the objec t ives of t h e ins t ruct ional game . Elgood 
(1988) gives a full discussion of the design a n d educat ional issues involved. 
Like s imu la t ion techniques , t he object ives of such games emphas i se the 
cogni t ive a n d affective d o m a i n . G a m e s can be used in a n u m b e r of ways. 
S tuden t s could work in g roups , compet i t ive ly against o the r groups . An 
ins t ruc t iona l g a m e could be used as an ' ice-breaker ' in a tu tor ia l at t he 
b e g i n n i n g of a course . 
A hospi ta l m a n a g e m e n t g a m e was developed to test the user 's power of 
analys is aga ins t a m e n u dr iven Lotus mode l tha t incorpora tes both the 
f inancial a n d non-f inancial consequences of decision m a k i n g . I t p roduces 
a re- i terat ive mode l so tha t t he user can learn and develop h i s / h e r skills 
based on evaluated feedback on the p rev ious decisions. 
T h e g a m e cent res a r o u n d a possible d ispute over night ca te r ing facilities 
for acc ident a n d emergency staff at a local hospi ta l . Financial data on t he 
v a r i o u s courses of action a re p rov ided . T h e user is asked to cons ider the 
possible courses of act ion toge ther wi th t he va r ious m a n p o w e r p rob l ems 
tha t they m a y cause and to chose h i s / h e r preferred opt ion. T h e option i s 
also given to select from a m e n u , how to deal with the i m m e d i a t e p r o b l e m s 
of t h e v a r i o u s factions of staff (por ters , su rgeons and nurses) . Data on 
staffing levels and bed occupancy rates for p rev ious years a r e provided 
toge the r wi th wage levels a n d fu ture staff budge ts . The user has to devise a 
staffing s trategy for the next few years based on this data and also o ther 
i n fo rma t ion provided as to h o w the accident a n d emergency work load i s 
expected to increase over t h e next few years . T h e software p roduces the 
f inancia l accoun t s for the year end, based on the decisions m a d e . 
Databases 
A n o t h e r m a j o r area of i m p o r t a n c e for in tegra t ing compu te r s in to the ac-
c o u n t i n g c u r r i c u l u m is t he use of da tabases to b r i n g in format ion concepts 
a n d t echno logy in to the funct ional a reas of a ccoun t ing and f inance . T h e r e 
a r e several ways that this can be d o n e . 
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O n e such da tabase which has been created, is a m a n a g e m e n t account ing 
da tabase consis t ing of a set of twelve mon th ly m a n a g e m e n t s accounts (i.e. 
budgeted a n d actual profit and loss accounts) for one year to enable the 
m a n a g e m e n t accoun t ing course to be or ienta ted a round a real business 
and the decisions i t has to take . I t has been possible to obtain the records 
(sales and produc t ion schedules, costings etc.) of a carpet m a n u f a c t u r i n g 
company , long since taken over, which has several product lines, cost cen-
tres and two opera t ing p lan ts at different locations. The data so obtained 
enabled the budgeted and actual profit and loss accounts to be calculated. 
The idea is that s tudents would themselves select and »pull d o w n « the data 
they need to solve the tutor ial exercises from the compute r ' s da tabase . As 
courseware , such a database would have the benefit of realism, convey the 
i n t e r r e l a t i o n s h i p of topics and emphas ise in terpre ta t ion and evaluat ion. 
T h e s tudents would not necessarily use the compu te r to solve the pro-
b lem. T h e issue, as m a n y accoun t ing teachers see it, is that f rom an edu-
cational point of view, the s tuden ts have to learn to calculate a par t icular 
t echn ique manua l ly , wi thout the aid of a c o m p u t e r in the first ins tance. In 
any event , in real life, the p rob lem is often one of selecting the appropr ia t e 
data in the first place. Unt i l now, teachers have had to give s tudents the 
data . Such an approach m e a n s tha t not only are s tudents l ea rn ing about 
different aspects of m a n a g e m e n t account ing , they are also l ea rn ing how to 
use in format ion systems a n d informat ion technology in the context of an 
accoun t ing course . 
T h e use of f inancial databases , such as Da tas t r eam, is a n o t h e r area that 
is be ing developed in m a n y F inance courses. Models can then be develo-
ped to analyse subsets of the data . S tudents should then m o r e readily be 
able to g rasp concepts in f inance by using real data in realistic f inancial 
mode l s . Again , t he emphas i s is on explor ing the re la t ionships between 
var iables by m a k i n g use of exist ing p r o g r a m s or templa tes . 
T h e da tabase approach is one that lends itself to most courses in the 
accoun t ing cu r r i cu lum, for example , the use of f inancial s ta tement infor-
ma t ion in eva lua t ing a f irm's pe r fo rmance . This would requi re a da tabase 
of a n u m b e r of f i rms over, say, a twenty year period and software to retrie-
ve the re levant in format ion and analyse the data . Analyses could include: 
f inancial ratios, regression and financial pro jec t ions . Again, m e n u dr iven 
spreadshee ts have been p repared for the s tudents to car ry out an analytical 
review, comple te with graphical output , of a small sub-set of t he data . 
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Informations Systems as Courseware 
T h e pu rpose of an in fo rmat ion systems course is to give s tudents experien-
ce in us ing and des ign ing an a c c o u n t i n g in fo rma t ion system and to see 
how i t relates to o ther par t s of the accoun t ing and m a n a g e m e n t process. 
C o m m e r c i a l packages can be far too complex for s tudents , in t h e t ime 
avai lable , to c o m p r e h e n d fully. Des ign ing a new system, ab init io, is like-
wise too difficult and t ime c o n s u m i n g . I t was therefore decided to set 
cour sework which involved g iv ing the s tuden t s a listing of four separate 
p r o g r a m s which together m a k e up t h e e l emen t s of a very r u d i m e n t a r y 
inven to ry record ing system so tha t they could see for themselves t he basic 
e l emen t s of an in fo rmat ion record ing and retr ieval system. T h e use of 
i n fo rma t ion systems as c o u r s e w a r e famil iar ises the s tuden ts with the pro-
b l ems involved in data securi ty, sources of e r ro r a n d the social a n d orga-
nisa t ional p r o b l e m s in using c o m p u t e r s . 
Mos t of t h e courseware descr ibed above and tha t listed at t he end of the 
pape r can be obta ined via C T 1 A C . 
Discussion 
T h e process of courseware p roduc t ion , i m p l e m e n t a t i o n , eva lua t ion a n d 
d i s semina t ion revealed that : 
1. T h e p roduc t ion of good cou r seware is a t eam ques t ion . 
I t requi res inpu t s f rom the teacher in t he disc ipl ine area, the p rogram-
m e r / d e s i g n e r with suppor t from C o m p u t e r Science discipl ines, people 
wi th expert ise in the m a n / m a c h i n e interface, i.e. h u m a n factors, as 
well as from the u l t imate user, the s tudent . T h e bet ter cou r seware had 
been widely tested. As in t he d e v e l o p m e n t of all o ther c o m p u t e r sy-
s tems, the p roduc t s were always m u c h m o r e useful and usable , w h e n 
the users par t ic ipated actively in the design process, i.e. T h e ques t ion 
of user i nvo lvemen t is absolute ly crucial to good cour seware design. 
F u r t h e r m o r e i t raises all t he classic textbook issues about t h e effective 
in t roduc t ion of new systems, e.g. staff t r a i n i n g a n d deve lopmen t , pro-
ject l eadersh ip and m a n a g e m e n t , etc., a n d w h y systems fail. 
2. P roduc t ion of good cou r seware is t ime c o n s u m i n g . 
T h e expend i tu re , in t e r m s of t ime, of all conce rned was a non t r iv ia l 
i tem, even w h e n the sof tware tools were wel l -known. T h u s o u r origi-
nal a im, to p roduce c o m p u t e r based case s tudies in a relat ively shor t 
t ime , was idealistic to say t h e least. 
3 . C o u r s e w a r e can, to s o m e extent , be developed th rough t h e t each ing 
process itself, i.e. by s tuden t s and staff, r a the r t h a n by t h e staff a lone . 
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T h e deve lopment of computer-based cour seware is a d a u n t i n g task for 
those w h o do not have ei ther the t ime or t he expert ise to develop i t 
themse lves . Ge t t i ng s tudents to deve lop the mode ls as par t of thei r 
coursework has some obvious educat ional advantages . It is one way of 
in tegra t ing compu t ing and account ing a n d teach ing in format ion sy-
s tems design and imp lemen ta t ion . Th i s m e t h o d has only l imited uses, 
but has at least opened up a route for s o m e work to be developed. I t 
pe rmi t t ed the investigation of different design approaches , software 
tools, etc. 
4 . C o u r s e w a r e does not have to be large. 
T h e scale of some of the individual i t ems of courseware be ing de-
veloped, being very modest , enables o the r s to m a k e use of the ap-
proach we have t aken . (Much of the w o r k in the USA is e i ther key-
s t rok ing or extremely ambi t ious ) . I t also m e a n s that any such course-
w a r e m a y be very m u c h easier to in tegra te in to the cu r r i cu lum than a 
m a j o r piece of software, requ i r ing several tu tor ia ls if it is to be co-
vered proper ly . 
5. C o m p u t e r s can be used in many different ways. 
I t is impor tan t to exper iment , especially as the h a r d w a r e and software 
improves , and to learn from the way that c o m p u t e r s a re be ing used in 
o the r disciplines. It is not s imply a ques t ion of invest igat ing what we 
can do with a compu te r but ra ther wha t we a re hav ing difficulty with 
t each ing at the m o m e n t in an effective way. Addi t iona l suppor t ing 
mate r ia l s and new exercises will need to be designed to go with the 
c o m p u t e r courseware , and it is these factors that will be crucial in 
d e t e r m i n i n g the educat ional effectiveness of us ing c o m p u t e r s as a 
t e a c h i n g / l e a r n i n g tool. 
6 . T h e a t t empt to integrate c o m p u t i n g in to t he cu r r i cu lum had an im-
pact on educat ional practices. 
Teaching methods , course ass ignments , course assessment , course ma-
nagemen t , role of the teacher , etc., a re affected. T h e effect of intro-
duc ing compu t ing is to focus a t ten t ion explicitly on the l ea rn ing pro-
cess r a the r than on the technology per se. I t t ends to encourage g r o u p 
a n d cooperat ive l ea rn ing ra the r t h a n ind iv idua l and compet i t ive lear-
n ing . Lea rn ing is always a social process, bu t the use of c o m p u t e r s 
m a k e s th is m o r e obvious . 
7. T h e r e a re several aspects to the process of eva lua t ion . 
T h e software and the suppor t ing ma te r i a l have to be evaluated and 
revised in order to ensu re that i t opera tes p roper ly and deals with the 
subject mat te r in an academical ly sound way. I t needs to be tested 
wi th small groups of s tudents to get the i r response , in o rder to revise 
such aspects causing difficulties. Lastly, i t needs to be evaluated with 
large g roups to check for example , t ha t c o m p u t e r response t ime is 
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satisfactory. Clearly, in the early stages of deve lop ing courseware , not 
all t he software survives r igorous test ing. 
8. Dissemina t ion of courseware is not a s imple issue. 
I t should be clear f rom the above, that a l though one of t he object ives 
was to d isseminate t he courseware so developed as a result of the CTI 
grant , i t is far f rom clear tha t all t h e ma te r i a l s w a r r a n t publ icat ion 
and that o ther teachers a r e wi l l ing or able , for a whole n u m b e r of 
reasons , to m a k e use of t h e m in the i r courses . C o u r s e w a r e produced 
by enthus ias t ic academics / t eache r s is rarely usable by o thers . Th i s was 
found also to the case for mate r ia l s pub l i shed commerc ia l ly . Fur ther -
m o r e , i t is ext remely t ime c o n s u m i n g to test out o ther people 's soft-
ware . Most people chose software on the basis of word of m o u t h re-
c o m m e n d a t i o n s . I t is suggested tha t t h e m a j o r va lue in c i rcula t ing 
software lies in t he ideas a n d concepts e m b o d i e d in the software ra-
the r t han in t he software per se. 
A s imple m e a n s for d i s semina t ing cour seware is requi red and the new 
cen t re (CT1AC) will be useful (Kaye 1989). However it is not enough 
to have a directory of software for t e ach ing purposes . Add i t iona l me-
c h a n i s m s are needed, such as j o u r n a l s , sof tware reviews in t he jour-
nal re la t ing to t he re levant academic disc ipl ine (as opposed to a com-
pu t ing o r educat ional j o u r n a l ) , a n d c o n f e r e n c e s / w o r k s h o p s which 
enab le prospect ive b o r r o w e r s to try out and discuss sof tware with 
o thers . I t is Utopian to expect o the r s to be able to use cour seware 
wi thou t a high degree of knowledge of the issues involved. This raises 
the necessity of staff t r a i n i n g a n d d e v e l o p m e n t in ins t ruc t iona l com-
put ing . 
The Use of Databases 
T h e m a j o r area of deve lopmen t m a d e possible by t h e CTI g ran t has been 
the m a n a g e m e n t accoun t ing da tabase . As a resul t of the w o r k d o n e so far 
by s tudents , funding has been obta ined for two research assis tants to car ry 
out fur ther research in to the use of da tabases for teaching . T h i s i l lustrates 
tha t m a j o r resources a re necessary i f we a r e to go beyond t h e cot tage 
indus t ry n a t u r e of courseware d e v e l o p m e n t wh ich has charac ter i sed the 
project so far. 
It is in tended to deve lop a compute r i sed da tabase tha t can be used by 
bo th teachers and s tuden ts on accoun t ing courses as a s tudy resource . T h e 
first stage is to deve lop the software tha t wou ld enab le i t to be used as t he 
basis for tutor ia l exercises for t he w h o l e of a second year m a n a g e m e n t 
accoun t ing course . Its s ignif icance and va lue lies in the fact t ha t i t would 
enab le s tuden t s to solve t rad i t iona l m a n a g e m e n t a c c o u n t i n g p r o b l e m s 
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with a realistic set of data and to c o m p a r e the i r answers and solut ions so 
ob ta ined with wha t actually occurred. T h u s t h e whole course could be fo-
cused a r o u n d a real c o m p a n y . 
A l though the da tabase would be stored on c o m p u t e r files, the purpose is 
not to teach c o m p u t i n g skills but accoun t ing pr inciples a n d concepts . By 
requ i r ing s tuden ts to m a k e use of a compute r i sed da tabase as an integral 
par t of the i r work , it is hoped that they will learn to use c o m p u t e r s in a 
m o r e realist ic context , the i r uses, both potent ia l and actual , and thei r li-
mi t a t ions a n d perceive the necessity for acqu i r ing the appropr i a t e skills. 
P rev ious research a n d deve lopmen t in to t h e use of c o m p u t e r s for 
teaching , both in t he UK and abroad , have stressed c o m p u t e r aided in-
s t ruct ion techniques , t h e role of the c o m p u t e r as a calculator and its use 
for mode l bui ld ing , etc., (all va luable in the i r own r ight) r a the r t han its use 
for in fo rmat ion retr ieval in p r o b l e m solving. 
Publications 
Most of the poin ts raised in th is discussion a r e e laborated m o r e fully in 
va r ious publ ica t ions re la t ing to this project wh ich are listed at the end of 
this paper . 
Conclusions 
We a re only now ga in ing the exper ience tha t may lead to the effective 
p roduc t ion of courseware . It is a lengthy process and we a re only jus t 
b e g i n n i n g to unde r s t and it. F u t u r e work will be able to t ake advan tage of 
the super io r ha rdware : colour , enhanced g raph ics and paral le l process ing 
to aid s tuden t s ' c o m p r e h e n s i o n of abstract concepts . 
A m a j o r task that requi res to be d o n e is to review all t he ways that 
c o m p u t e r s a r e used in H i g h e r Educa t ion in o rde r to p rov ide insights in to 
t he factors tha t aid the t ransfer of learn ing . W h i l e such research has been 
carr ied out in relat ion to ins t ruct ional c o m p u t i n g for schools , such re-
search is conce rned wi th l ea rn ing at a different stage of cogni t ive develop-
m e n t . 
T h e costs of research and d e v e l o p m e n t a r e far f rom trivial a n d will 
r equ i re addi t iona l sources of f inance. T h e effect of the new technology in 
t each ing is b r ing ing abou t an ana lagous s i tuat ion to tha t ob ta in ing in ma-
nu fac tu r ing indust ry . Direc t costs, in th is case t each ing t ime , will decl ine 
relat ive to fixed costs, equ ipmen t . But m o r e impor tan t ly , the p roduc t ion 
costs (of t each ing unde rg radua te s ) will dec l ine relat ive to deve lopmen t 
costs. It will entail a c h a n g e in the t eacher ' s role from de l iver ing infor-
m a t i o n to des ign ing courseware as par t of a t e am. 
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T h e a c h i e v e m e n t s of th is project do not appea r to be substant ia l ly dif-
ferent f rom those repor ted in t he CTISS file. Bork (1981, 1985) d rew very 
s imi lar conc lus ions and m a d e a n u m b e r of impor t an t r e commenda t i ons , 
all of wh ich a re endorsed by th is paper . O u t p u t from CTI projects such as 
this is not s imply the a m o u n t of really useful software, but an analysis of 
wha t cons t i tu tes useful software a n d the process by which i t can be achie-
ved. Resea rch of th is sort c o m b i n e d with con t inued and secure funding 
shou ld enab le w o r k to proceed on a m o r e scientific basis. This has been the 
m a j o r va lue of t he CTI pro jec t . 
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